
How FIFE and BOREAS changed 
the World 

 

           Then             Now 



Flashback ! 

You have all been time-warped back to 
 

  July 20 1994, 0000 UTC 
 
You are waiting for the nightly BOREAS Ops 
meeting to begin….. 













Jim Hansen and Congress (1988) 
but the papers were written in 1975, 1979.. 



FIFE and BOREAS 
Its been 29 years since FIFE-87.  

How did it all start? ..or what did we know and when did we know it? 
 
 
1981: NASA Workshop on Land Surface Parameterizations (LSPs) as used in  

  atmospheric General Circulation Models (GCMs). 
   Hydrologists, Meteorologists, Satellite-ists 
   The Book ( Ed. Peter Eagleson; 1983) concluded that: 

 
     - LSPs were unrealistic and primitive 
     - Fixed fields of albedo and surface roughness ( “made up”) 
     - One-dimensional soil block model 
              - Beta-function used for Evapotranspiration 
     - No accounting for vegetation 

 
Question: “ Is it worth improving LSPs in GCMs ? “ 
 
Note: 4 acronyms on the first chart… 

   
 





First Generation 
LSP 

 
Fixed Albedo 
Fixed Roughness 
Simple ET 
       “Manabe bucket 
model”.  
        150 mm capacity 
         B = W/Wmax  
 



Model Simulated July Precipitation mm/day 

Wet Soil Case (β = 
1) 

Dry Soil Case (β 
= 0) 

Shukla and Mintz, 
Science 1982  



Model Simulated July Surface Temperature ℃ 

Wet Soil Case (β = 
1) 

Dry Soil Case (β 
= 0) 

Shukla and Mintz, 
Science 1982  



And so ISLSCP was born.. 
1984: First meetings of ISLSCP, and the first report.  

 A series of field experiments was called for to: 
 

 (i) Collect the data required to develop and improve LSPs, and  
 (ii)Develop satellite-based methods to initialize and validate these 
   parameterizations on regional and global scales. 

 
1985-1986: NASA 923 ( Biospheric Sciences) steps up to the plate. 

  ….the search for funds, PI selection, thinking, planning… 
 
1986: The HAPEX-Mobilhy experiment in France  
 
1987: FIFE-87 hits the field near Manhattan, Kansas 

 15 km by 15 km prairie site, near KSU 
 ….too late to back out now.. 











FIFE-87..baptism by fire, chiggers, and sleep 
deprivation 

MetNet, soil moisture monitoring all year 
 
4 Intensive Field Campaigns (IFCs), each ~2 weeks 

 - Green-up 
 - Peak Greeness 
 - Drydown (didn’t happen in FIFE-87 ..Kansas stayed green) 
 - Senescence ( peak deadness) 

 
Coordinated measurement plans with on-the-fly improvizations 

 5 satellites; 10 aircraft; ~150 people. 
 Satellite overpass schedule, weather, equipment failures, personnel disasters…. 
 Coordinated operations management through nightly meetings and real-time radio  
  communications (eventually) 
 Long-suffering hardworking Staff from NASA/GSFC Code 923, and Kansas State University 

 
The FIFE Information System 

 Revolutionary idea, and managed by a revolutionary (a great contribution by Don Strebel) 
 Consistent formatting and documentation for all data sets 
 Data sharing agreements – the key to successful interdisciplinary science 

 
Immediate results of FIFE-87 

 Very successful collection of almost all the required data sets: simo observations from subsoil to 
orbit. 
  No drydown observed > so FIFE-89 was designed and executed 
  

 
  

























BOREAS was tougher, but so were we… 

US and Canadian Project, with international participation. 
 
Southern and Northern Study Areas selected in 1990-91. 

 Each study area ~ 100 km; separated by 600 km 
 
Field Campaigns in 1993, 1994, 1996: 

 12 aircraft; 1000*1000 km area; 12 towers; 300 people. 
 Complex logistics; communications; operations. 

 
Operating in the wilderness, harsh climate, vile bugs. 
 
Infrastructure taken over by Canada. 
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Results from FIFE and Boreas 

Collection of large integrated data sets. 
  Data sets that can be used by everyone. 

  ( thanks to FIS, BORIS, ORNL-DAAC). 
 
Tsunamis of publications. 

 First – single discipline work, as PIs sorted out their data. 
 Later – interdisciplinary modeling and analysis. 
 Several special issues 

 
Data use continues actively to this day.. 
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…The field experiments arrived just in time for  
              Earth System Science.. 
 
 
 
Accelerated collaboration between previously separated scientific communities. 
 
Interdisciplinary science ( as real work, instead of a cliché ). 
 
Incredibly fast development of new models and techniques. 
 
Pathfinder for much EOS work. 
 
A new generation of experienced, motivated students. 
 
Friends, shared adventures, war stories…. 
 

   
 



So..what was achieved? 

-  Input for Eos, in the nick of time. 

-  Complete integrated data sets – from subsoil to orbit. 
 
-  Development and testing of realistic physiological LSPs; integration 

of physiology and carbon exchange. 
   

-  Integration and testing of remotely-sensed data into surface process 
models and GCMs. 

-  Scaling up to the globe: production of global data sets from satellite 
data. 

 
-  More credible ( 3rd-generation) LSP-GCMs for global change 

prediction. 
 

          ..it was worth the effort.. 


